Combined modality radioprotection: enhancement of survival and hematopoietic recovery in gamma-irradiated mice by the joint use of liposomal muramyl tripeptide phosphatidylethanolamine (MTP-PE) and indomethacin.
We have reported previously [Fedorocko, P., Int. J. Radiat., Biol. 65:465, 1994] that liposomal muramyl tripeptidephosphatidyl ethanolamine (MTP-PE/MLV) given prior to irradiation results in augmented hemopoietic recovery and enhanced animal survival as evidenced by increased pluripotent stem cells (CFU-S) and progenitor cells committed to granulocyte and/or macrophage development (GM-CFC) or white blood cells, neutrophil counts, as well as by survival rates of lethally irradiated mice. In this report the effects of liposomal MTP-PE (radioprotective immunomodulator; 10 mg/kg i.p., 24 h before irradiation) and indomethacin (inhibitor of prostaglandin production; 2 mg/kg i.m., 24 h and 3 h before irradiation) were studied. Both of the agents were administered either alone or in combination. The results included the assessment of preirradiation hemopoietic effects of drugs and postirradiation hemopoietic recovery in terms of bone marrow cellularity, number of bone marrow GM-CFC, endogenous spleen colony formation (endoCFU-S), and the determination of the survival of lethally irradiated mice. Experimental evidence elevated by the increased preirradiation numbers of GM-CFC and hydroxyurea kill of GM-CFC as well as a simultaneous significant diminution in bone marrow cellularity indicated that the beneficial action of the combined treatment could be a consequence of increased cell proliferation in the hemopoietic tissue and mobilization with redistribution of stem cells from bone marrow into the circulation. In the postirradiation period (3-14 days), combined pretreatment of mice accelerated myelopoietic regeneration in the bone marrow compared to treatment with MTP-PE/MLV alone or indomethacin alone. Combined administration of MTP-PE/MLV (10 mg/kg, -24 h, i.p.) and indomethacin (2 mg/kg, -24 h and -3 h, i.m.) to mice, prior to lethal irradiation, exerted an additional radioprotective effect and protected 100% of the C57B1/6 mice.